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30HU CKJIA[JHVX HaIiBIIPOBiHUKIB

2. The influence of symmetry and structural factors on energy spectrum formation in the vicinity of band gap of
complex semiconductors

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA JOCIIKEHHIO CUMETPINHUX Ta CTPYKTYPHUX (PaKTOPIB, IKi € BU3HAYAIbHUMU
y OpMYBaHHi €HepreTUYHUX CIEKTPIiB CKIAIHMUX KPUCTAB, @ TAKOXK XapaKTePU3YIOTb iXHill BiIK/IMK Ha 30BHIIIHI
30ypeHHs Taki sk gjedopmaliii Ta nedexTu. B pamkax KoH1enii MiHiMaJbHUX KOMILJIEKCIB 30H 3 BUKOPUCTaHHSIM
HaOJIMKEHHSI yCTOi I'PATKX BCTAHOBJIEHO OCHOBHI CUMETPIliHi aclleKTU (POPMYBaHHS 30HHOTO CIIEKTPY KPUCTAy
CdSb B okozi 3a60poHeH0i 30HU. Ha npuKiafi 1pOro HamiBIIPOBiAHMKA BCTAHOBJIEHO OCOOJINBOCTI (POPMYBAHHS
MiHiMaJIbHAX KOMILJIEKCIB 30H y BaJIEHTHI 30Hi KPUCTAJIB, Y IKUX XKOJEH 3 aTOMIB B €JIEMEHTAPHIN KOMIpIli He
po3MillyeThbesl B cienudiuHux nosutisx Bukodpdga. [IposeneHo JociigKeHHs BiIMIHHOCTEN Y KOMIIJIEKCOYTBOPEHHI
B 30HHUX CIIEKTPaX i30BaJIeHTHUX KpuUcTamiB SnS Ta PbS rpynu A4B6 3 cyTTeBO Pi3HOIO CUMETPi€l0, a TAKOXK
TBeporo po3urny Pb0.5Sn0.5S Ha ixHil1 0cHOBI. [JocmimKeHo BIIMB 3CYBHUX Jedopmaliiil Ha TOMOJIOTIIO 30H B

OKOJIi 3a60pOHEHOr0 IPOMIXKKY B Kpuctasnax SbSI ta In4Se3. MeTosamu 3 nepiux IPUHLUIIIB LOCIiIPKEHO 3MiHU B



30HHOMY CIIEKTDI iHTEPKaJIbOBAHOTO MifAI0 Ta JliTieM Kpucrainy In4Se3.

2. The dissertation is devoted to the investigation of symmetry and structural factors, which are determinative in
the formation of energy spectra of complex crystals and characterize their response on the external perturbations
like strains and defects. In the framework of minimal band complexes concept using the empty-lattice
approximation, the main aspects of CdSb crystal's band spectrum formation in the vicinity of band gap are
established. Based upon the example of this semiconductor, the peculiarities of formation of minimal band
complexes in the valence band are considered in the case of crystals, in unit cells of which none of the atoms are
situated at the specific Wyckoff positions. The differences in formation of minimal band complexes in the band
spectra of isovalent SnS and PbS crystals belonging to A4B6 group semiconductors with essentially different
symmetry, as well as in their solid solution Pb0.5Sn0.5S, are studied. The effect of the shear strains on the topology
of bands in the vicinityof band gap of SbSI and In4Se3 crystals is studied. The changes in the band spectrum of
copper- and lithium-intercalated In4Se3 crystals are investigated by means of first-principles calculations.
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